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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide such a surface treating agent for a nonchromium metallic material that shows 
high corrosion resistance eguivaient to that of chromate films and that has excellent resistance against finger prints, 
blackening resistance and adhesion property of the coating film. 

SOLUTION: The surface of a metallic material Is treated with a water-based medium and an acidic surface treating 
agent containing components described below. The treating agent contains (A) a catlonic component of metal ions 
selected from manganese, cobalt, zinc, magnesium, nickel, iron, titanium, aluminum and zirconium by 0.01 to 15 wt.% of 
the whole solid content, (B) at least one of acid component selected from (1) fluoroacid containing 4 or more fluorine 
atoms and one or more elements selected from titanium, zirconium, silicon, hafnium, aluminum and boron, (2) phosphoric 
acid, and (3) acetic acid, by 0.1 to 15 wt% of the whole solid content. (C) a silane coupling agent component selected 
from active hydrogen-contg. amino, epoxy, vinyl, mercapto and methacryloxy groups, and (D) a watei^soluble polymer 
component having 2 to 50 polymn. units. The weight ratio of (C) to (D) ((C)/(D)) ranges 1:10 to 10:1. 
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Sroematro^J^filttO. 2~1. O-C&i), : A^e,r5: 

m<m(r>±mm^izttLxo. 0 1-1 ofti:%«#t-s 
^«i izts.K<o^m«nm^miikmi&f&m, 
[M^]g3] ihiskjs^ (b) $seffis^ifl^!^(D 
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mt^^m'ii^xtz5tm^^ 1iJ*i-t'&t;:7;u:^-p». (2) 

(3) ftK3&Nt»3S:^»*^P>a(**ifci>«:< 
la*!:. (C) ,^tt7K^^^T5yS. :r7K^vS. e 

^b^iteiA^i=>3&:^->^>**v::^y (d) t 

IB-iteS (!) (zS*tl*lSlU-tCDfi^*<i2'-5 0 
[^t5] 




\ / n=2 '-s- 50 



T'j-;u«. 'Oi^^uS. 'O-tF^uS. lriH^>-ff>a 
-Tt^^-y^u-:/ I I ) ^tctt, TIBS ( I I I ) (D 

s 

[<b6] 



/ OH 



[^b7] 




( I ) , (II) fe<fci; (III) icfciNT. > 

Itir. T8HS ( I V) (V) (z<i:ya$*T.«ZS 

[^b8] 



4 



R3 

/ 

CH2 — N — 



--CHz— N — 
\ 

ffriBs: ( I V) tsj^xs (V) 4><dr' . R* , 
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[0 0 17] itriHSi <D->^>*<v::^U>ysi (a) i= 
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3 : 1 ~1 : 3 -Cfc^*^ H,^. 

[oo 1 8] friHmi a>->^>*'y:^'J>^^»! (a) t 
m^«:fie» (D) {zm-nm&it c (a) + (b) ] / 



(If) 



CV5 

/ 

(D) *<5Xl ~1 /5Tfc4Ci*<»*Ll^, 

[0 0 19] *lllS<o«®«iS^ra(*. *IE1§(D 

*)a*^■^^ffia®^Blss^^aflEtl$$^«^. *^-=>2. o-e. 

*®l-'M-«^F-t±. I£«LT. O. 0 1~5. Og/m' 
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3-'yuv'K^v:^pe;uh';> h^vi/^>. 3-^ 
•j-> KiFi/:^ptf;uy5^;ue^-?« h4^s^*>^>. 2- 

(3. 4X4?*i/'f/>7P>s:^v;U) X5=-;UhXU jj< 

3-^;u:b:>*h:^pe;uKU> K^-xv^^ 

3~-?<^^gp^v:^pe;uhU;* h*vv^>. 3- 
y 'Jp*v:^pe;u>5^;uv^ h^*>v^> 

[0025] *«^icffiiNP>tL«i/^>*-v::^U></« 

(c) I*. ^ mici±(07^i^7Km^mT ^ y 
i> 1 aiu Ji(D ^b^ifti*^ t> * V V > * *y u > y 

( a ) t . 1 fiJSl-h(r>X7K+i/a*;&t-« 1 a£lJt(D^b 

[0 0 2 6] *fgM«c33it««®«isSfl*a)i^^ 

sySitx7K:^vSAN^>«:4mi jSJilfmz(Di,(DX*& 
Stt*«*^-r*T5/S<bX7K*^>S^<D^ 

mmm<. wjt«tt. wm^fe ^ss^tt 



[0 0 2 7] «^:I*»BJ(^^t^«*^81^m-&«: (D) 

li. iirSB ( I ) . fccfctf (II) -t?^^tt4S^i**^ 
(I I ) a>fi^*a(D^j$im#att2-5 0Ta&-5o 

[0 0 2 8] ^ ( I ) IZ^SL^X. ^>4f >J§(Cg#LT 

TJi^^j\^&^ «»Jx.tf^T;u. x^;u. :^p e;uS^. c 
1 -c,o a>t KP^i^T;u^;uS. ^J^tft Kp^v> 
^;u. t Kp*vxt;u. t KP*->::fpe;uS«. c 

Xi-Z^^i [^-^m^mf&'t^^mm/\^ KP:fci-7t^>^;u 

— "i^ (II), -r35:t>*)-CH = CH — CH = CH-, 
= CH-CH = CH-CH=ai*fc(4StrEa .( I I I) 
(O&^m^o a (I I ) *(r)'<>-tf>aiz3B^LTl^4 
it. 7KmM=F. t KP^v;uS. Ci-Cg (DT/U 

[O O 2 9] 5S ( I I I ) *(E>R^ fccfct^R^ it. t*i 

Ci -c,o ^z>t Kp*vt;u^;i/S. «y^i*t Kp 
^i^^f^yu. tKP4^*>x^;u. t KP^i/:/P e^uS 

[O O 3 O] a ( I ) , (II) fcJ:t; (I I I ) 
INT. ^>4f>IBl::e^Lri^4Y' SocfctfY' fi. ^ 
tt-ftiSl^(c5itL(c. tK^JI^. ^tcliiC (IV) ^fz 
li (V) (Zcfcya^H^zS^^-r^o ^tr. ^ (I 
V) (V) <d*(Dr' , r* , r' , r' fc<fci; 

R^ li. -ttt-ettsiMcaaiizc, -CioT^u^yua. 

Kp^vt;i^^;uS. -ptj^tf t KP^v;<5";k t kp 
^vi^;u. t KP*v:^pe;us«*a-r*<D-e& 

■So 

[0031] i(rtBS^«:^l-^4'<»«-'<>if >SI-iS^L 
Tl^-6a ( I ) «t>(Dx' , y' , SC ( I I ) 4><DX* , 
y' fcJ:t;SC (III) *<0y' <»-?-*t-?H(i, 1te<D'< 
>^f>a(c«^L■ct^*x' , y' H^XSy^ (D-tix-f 
*vi:l^--C3E.or t <fc < *fc(*SLM=«J5:ort J:t\ 

3l<DS»»fl>^J*lfiltt, O. 2-1. o-efe*, 

a ( I ) fcJrtX (II) 4>05ntt2~5OroiiHSa^g 
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[0 0 3 2] zsrosasfero^pisfliirtt, s-&«:^i-^* 
S<D«<Z)^iSfi|-efc-5, myiii. * ( I ) irfctNT. n 

= 1 O-efcrs-C, S.-DX' A<iC (III) (D'O-tf^iS 

>a»i42o-e&y. ;z(DS^tt:i «-^sfcy. ^ om 

^(DS#«:(DZSaSft¥JSfiItt. C (1 X 1 o) + 
(O X 1 O) ] /2 0 = 0. 5ttSii>o 

[0 0 3 3] :ia>zmmmt<o^imt<o. zsam-cib 

[0 0 3 4] a ( I V) fcj:0:sc <V) l=<fcy«$ti-S 
ZS*<»r' ~r' (D^^lt. C,~C5 ©T^l/^^U 

c, ~c,o <7)t Ka4rvT;u*;uS$a-r, C*lC> 

[0 0 3 5] *5|9^<DS®^!l31S^4'(=*;l,^-C. V* 
vzfj-^<fm <C) i:7K«ttS^«: (D) troSSJt 
(*, 1 : 1 0-1 0 : 1 ■eab-5Ci:A<»^U<. J: y» 
^L< 1*1 : 1 ~5 : 1 -efc-S, Ca>SJ|lt*<1 : 1 O 

- [0 0 3 6] $f=. ;^fSBJ(OaM«iSin«g^4^$$t;7K 
1$ as pHH:, 2. 0~6. 5 (OfilB(=IS& $ 

ttS®ffliSj$<D p H * Jblf ^Ji^. T>^-OA7K-V>, 
*K<b«s«$ffltv 7KttS®«iSj«a) p H STIf -S^ 

*fBM^::ffit^-C^.^«iM^» (B) ■eH»r*Cfc36< 
»*Ll-^o pHA<2. 05|e«-e(i. SftaffiicDSJStt 

S®ttA<^+^)>(z)EE5„ *fc^HA<s 6. 5*Sx-S 

[0 0 3 7] ^fc, *#Bl3:*^{-fct^-c. *JS«-ma 
SI=*ttSffiffiSjS$#3t*-t*. 9£«Lro. 01- 
5. Og/m' <DS£«M««r-*-«;ii:A<»*LtV « 
*S«©£|gfifi*<0. 0 1 g/m' *5Sa>iS^> *]RW 

5. og/m' $ffijt.si:. m&^m^i><m.T-r^o tk 



JDSRSSi: Unas 0-2 5 o°cA<»*Ltv -f-rofit. 

[0 0 3 8] :t:fSIQ<0SSffi9»ffi^«l4)l=ia. 

[0 0 3 9] :^^m^^^mmmmtfi^tts:^^mmm 
[0 0 4 0] *s§eBa>«a«iss!isaflE!iaT'«aas*tfc3fe 

-ts Lisas Lx#fc^jg-<;*->. mxsi~Simm^'p(o 

2ffijaJi©*-f-;i-VflE»t7K»tta-&«:i(DSJ£l-J: y 

ig-KK/N* -J T-jam^sisi -e-4xi= J: y *s*f»a)ii»a 

It « liilJ: * -a- « t <D t ii3£ H -6 . 
[0041] 

[|l»l«!l] T8Ba>ll%«qi=J:y4:feQS$Af*:ftl=!eia-r 

-5A^ 2|s:flBJ«>ffiHttCHt.a5||JS«9(rJ:y®S$*i,* 

TTflEI-IKiSt- So 
[0 0 4 2] 1. fltfaw 

mSSSi. «@0 . 6 mm J I S G 3 1 4 1 

aUTlSiSli, fi^O. 6 mm SSSftSlgft o #fll4E 

S#fi2 0g/'m' 
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bmm&. fiJ^O. 6mm SIHSffia^ o #SI|«[ (G I 

g#S4 0 g/m% T>US-OA« (A !«•) 
rfJEia. «J50- 8mm J I S A505 2 
[0 0 4 3] 2. *gfi(D»^:*afc 

(») aS) a)7k«^ (HSJSS : 2 o g/'j *v h;u) * 

^tNT. jBSaS : 6 0*C. SBS^PbI : 2 0»<D*«^-C 

[0 0 4 4] 3. 7K^mm«kmmai 

=z=-ch2 n (CH3) 2 . zsa»»^ 

^ h^vv^XD. 7K?gttm^<*1 i:imri>m&^ii< 

LTI OSS%^lraL. U^S-epH^S. OlcSIHL 

[0 0 4 5] <«l^;'$B>7k?&ttS'&(*2^LT. n = 
1 5. =-CH2 — Cg —OH. =Z=- 
CHj N (CH3 ) Hg OH. ZSS«»^iSfii= 

o. 7 so^o^mi^x. 3-r5>'::^pe;uh'J^K 
^v*>^>+3-yj vK^i/:/pe;U-;'5^>l/v> 

1 : 3) (D. 7K?ettm^(*2iz5^-r^msi±:;&<i : Hz 

I^MUn 5%^2niLv pH=^4. OfwHSLtc^. ± 

[0 0 4 6] <j!ZlSi8!C>7K?§ttS'&»3(bLr. n = 
5. X^ = — CH2 -Cg H4 —OH. Y^ =z= — C 

H2 N (CH3 ) 2 . zaa«»^iafis=o, 5(0*0) 
*^tN-c. 3-T5y ::fpe;u hU^i: h4rvv^>+3 
-y; vK^i/3^ptf;u>5^;uvpi h*ve/^> (Stt 

Tkm^TS^'S : X;K+i/S<Z>^ili:=1 : 1 ) (D. Tic 
i§14M^«:3l::**-r^fifilt;b<5 : 1 IctS:^ J: 5 (cMdE 

Kt? p H 5 . O izias Lfc«. :^afl^«^SA< 5 Sg%lz 
ft « J: d >7KI:iT«fe L fco 

[0 0 4 7] <fflSjSD>7K»ttS^»4t L-C. n = 



3. x' =-C4 H3 -OH (:^:7^l✓>a. Si 

I ) . Y^ =Z=-CH2 N (CH3 ) Cj H5 OH. 
ZSga8fc^l$jfil== 1 . 0(D^,<D^^l^T. 3-T5-/ 
:^Pe7Uh'JX h*VV^>+3--?'^^U P:*^v:^P 
h U ^ h*i/*>^ > (Stt7K3R'&7 5 y S : > ^ ^ 
'JPSa)^SJtfc=1 : 3) (D. *j§ttm^tt:4l^^*r4 
fi«i±A<i : 4rc3S:«J:3(3iag^»$K^L. tfeH?^^^ 

«Lro. 2ag%»iinL. pHmmmtLx^^>y 

yitTi^mm^^mi'^x. ph^2. sicisnLfco m^-^ 

fee 

[0 0 4 8] <«l3SiSE>7K^gttS'&t*5 t LT. n = 
3. X^ =~.CH2 -Cg H4 —OH. Y^ =:Z = -G 
H2 N (CH3 ) 2 . ZSM»»^l$fil=0. 5(D*,<D 

$ffli>r. 3-T5y ::^pe;uh'jy K^S/S/^xD. 

J^5>(::>J^LT1 . SSSro^HnL. p Higllffil<b Lt v 
yUzi>Z7*V'lb7K«»*^t^r. pH$4. olciaSLfc 

[0049] <Jt«ffi^jS F >7kSttm^t*: 2 <t L-C. 
n = 5. X^ =-CH2 — Ce H^ —OH. y' =Z = 
-CHj N (CH3 ) C2 H5 OH. 2SMSl»^l&fiI 

= 0. 7 5<D^,^D*^t^r. 3-7sy ::fpe7Uh'jx 
K^vi/^>H-3-<f y v K^i>:^pe^u^^;i/"i:;y h 

: 1) <D. 7kiSttm^i*2lc^t- ^maM:;&<i : 

M:^^^^^5i:zmm^^m^Lfco ±mmi^M(o 1 mm. 
icraiiioLt-o p H^TKS^b^ hUOAT'S. ofzps 

[0 0 5 0] <it«iSlSiaG>7lCStta-&<*6^L-C. 
n = 5. X^ =-CH2 — Cfi H4 —OH. Y^ =Z = 
-GH2 N (CH3 ) C2 H5 OH. Z»fi»»i|tiaffi 

= 0. 5 0(Dii(O^mi^x. 3-T5y :^pe;uhu:i: 
K+vi/^>+3-</'Ji/ K^i/:^Ptr;u>^yUv> h 

it=i : 1) CD. 7lCi§tta'&<*2[z5^-r'5>afil±:;b<l : 

>K*^H}^5i^(::»LTi 5aa%aiDU pH$4. 
OI=:i@SLfc«. ^HJ&«^aA^5aa%lc3S4J:3(3K 

[0051] <ifcS«iSa!H >7K?g14a^»:i t LT. 
n = 5. X' =7k^. Y^ =Z= — CH2 N (CH3) 2 
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SS%SSlinL. R»-epH$3. OlcliSLfco ^(D 
[0 0 5 2] *Sttfi'&»:i tUr. n = 5. =* 

= 1 : 1 ) a>. 7KSttS'&«:2(c5*-r^MSit;&<l : 1 

ti.xmm^'^m^^&izttLx^ oms%^;taL> if 

mSi%izf3:^ J: o \zWi^ ^ >7Kt?^&3K Ltzo 

[0053] KitStmrnftLJ >7k»1SM-&{*6 t LT. 
7K'JT^'J;UK (n = 50) $^l^■C. (2-r5 

n^^^'^K'&L. likHf^^i-scD o . 5ms%(^4a^-r-5 

TT^^^'-^^bTKlgK^^SJ^^SIzJtLTO. 7 a* 
%^iiaL> ';>^T?pH4. Olefin Lfco ^(DS. :^ 

[0 0 5 4] <mmm i >itrie:^.^T*a^^b^;h.t-)%s 

[0 0 5 5] <IIS6«i2>tirfB:&a-e»;^^b^ttfc)%]l 
m^wz^ TK^^mms^a-'ji.zt—hmzxm^L. 

[0056] <mmm 3 >itnB*a-T?»;*^b$*Lf=B» 

m^L. 3m«L^mt<^ OOX^lziSi^^oizimf^git&L 

[00 5 7] <mmm^>mm:^^xmmtt^iif:imm 
i6^L. 5ija«5ae)b<i o o^izn^^^iztmmvtmL 



[0 0 5 8] <IIS6«»J5>|irlB:&^T^;*^b^tufci§M 
^^L. iiJafiajg36<8 0't;lC3&«ci:5l^tD8ftK«L 

[0 0 5 9] <mmme>miB:f5^xm}^it^*if:iMm 

m.»j^v^m«iiz^ 7Ktt«iSjSESP-;up-h^lcr 
^fliL. iyS«^S3!)<2 0 0*t:fzte«^a(cliD869£« 

[0 0 6 0] <SlJfi«7>f(rffi:&a-e3l^^b*tttcT;u 
^-^i,mz. TK^mmmB^n-ju^- \-mzxm^ 

L. iiJS«iaS36<2 0 0*t:(c75:-5ck3(c2ra8ftS£«Ltro 
[0061] <llS6«ij 8 >itrl5:^^-e3l>*^b^*Lt=:7;u 
5--:7A«(z. 7)ctt«iS?«c*p— ;uzi— hSiz-c^fli 
L. mmWi&mt<^ O O'X^iziSi^^oiztSQ^^I&Lfzo 

[0 0 6 2] <itK«tji >miR:^^xm^it^titz)%m 

ffl««-(c. *tt«iSiaF*p-;i.=i-ha&(cTSfljL. 

[0 0 6 3] <tt.&m2L>mis,:f5^xmmt^*ifzm% 

[0 0 6 4] <tb««iJ3>IWB*a"T5JS»^b*ttfcBft 
^^^v^m^miz. Tlctt^S'SH^p— ;U3- 
TSfliU i«S«iaSA<i 5 0^(r;S:^j;5lcJn»te« 

[0065] <^S«i|4 >itrffi:^a^T*«^^b*HfcSft 

xm^L. mm«Li^&t<8o^izi^^^o{ztx\m^i&L 

[0 0 6 6] <JtS«ij5>Uffi:^^"C?S^<b^ti,fcmft 
*v4rffl««l::. ^ttaiS^H $P-;ui3- K^^lc 

r^*L. pja«ajs*«i oo*t)rz^i:sj:3i3jn8&fe« 

[0067] HJS^iJ 1 - 8&i;itS«lJ 1 - 5 (DSSffiM 
[O O 6 8] 

[Si ] 
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[0 0 6 9] 3. mm^i^-^^ 

[0070] 3, 1. iB^tt 
a) 

T;U5-':7Afi (A I ) (DS^ : ffiTKfflSKK (J I S 
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2 237 1 ) ICcfctJ. wefiitt^sisiccfcyiiiis 
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[007 1 ] 3. 2. ^Kffi^tt 

j8T^ga>#7oo) : /<— 13— hai. 

St^ftttlfefr : 1 4 0*t^x 2 0^ 2 5 /i m(D^M* 
[0 0 7 2] 3. 2. 1 . 

[0 0 7 3] 3. 2. 2. -33^?B^tt 
[0 0 7 4] 3. 2. 3. iKJgSfctt 



[007 5] 3. 2. 4it||^tt 

j^<bLfct<D$. 5-io>ym:t3T. e-~;u=i-hiK 
*|(Z>4ySrS7K;uh»tol^L-C. K;u^ U 
0, 6 7Kgf. cm<D?SS*A>lt. -tLT. 
7 0*^^^ 8 0%(Dffi>^SjS<D^SSpk9(^2 4 0^rBl«l^ 

3 : ms2 5%*as 

2 : ilK2 5-5 0%*« 

1 : 5 O %^Jb 

[0076] ±lSKSfel¥«l|gm$a 2 IC^-To 

[0 0 7 7] 
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